Materials and Methods
Expression and purification of FtsY. FtsY and FtsY-A207 were expressed from a pET SUMO vector with N-terminal His 6 -tag in E. coli BL21(DE3)pLys cells (Invitrogen) for 2 hours at 37°C. Isotope labeling of FtsY and FtsY-A207 was performed in M9 mineral medium supplemented with 15 NH 4 Cl, 13 Cglucose and D 2 O instead of H 2 O according to a published protocol. [1] Cells were opened in an EmulsiFlex C3 homogenizer (Avestin) in 20 mM HEPES, pH 7.5, 150 mM KCl, 20 mM imidazole, 10 % glycerol, supplemented with 0.01 % nona-ethylene glycol monododecyl ether (Nikkol). The extract was centrifuged and FtsY was purified via nickel-affinity chromatography (Roche). Contaminants were eluted with 1 M KCl and FtsY or FtsY-A207 was eluted with the same buffer containing 200 mM imidazole.
FtsY or FtsY-A207 was loaded on to a HiTrap Q HP anion exchange column (GE Healthcare) in 20 mM HEPES, pH 7.5, 150 mM KCl, 10 % glycerol, 1 mM dithiothreitol (DTT) and eluted by applying a gradient of 150-500 mM KCl. The His 6 -tag was cleaved by His 6 -tagged Ulp1 protease for 15 hours at 4
°C; protease and His-tag were removed by nickel-affinity chromatography.
Assembly of nanodiscs. Empty nanodiscs and nanodiscs containing SecYEG were assembled from membrane scaffold protein, MSP1D1, and E. coli phospholipids (Avanti Lipids) and purified by size exclusion chromatography as described previously. [2] SecY(S111C)EG containing N-terminally His6-tagged SecE was prepared by a published protocol. [3] MSP1D1 was expressed and purified as described.
[2] [4] Nanodisc concentrations were calculated from the absorbance measured at 205 nm, taking into account the respective protein content. [5] All experiments with SecYEG were performed with nanodiscembedded SecYEG.
Fluorescence labeling of proteins. Protein labeling at single cysteine residues with BODIPY FL (Bpy)
Invitrogen) was performed following the protocols provided by the manufacturer. Labels were attached to cysteine residues engineered at positions 167 of FtsY-A207 (Bpy), position 26 of FtsY-A207 (NBD), or at position 111 of SecY (MDCC), The respective protein was incubated in buffer (20 mM HEPES pH 7.0, 150 mM KCl, 10 % glycerol) with a 5-fold excess of dye for 2 hours at 25°C. Unreacted dye was removed on a PD-10 desalting column operated at 4°C (GE Healthcare). Labeling efficiencies were >90%, based on absorbance measurements.
NMR backbone assignment and secondary structure analysis. 15 [6] Spectra were analyzed and backbone assignment was performed using the NMR Draw software package. [7] Secondary chemical shifts were analyzed using the TALOS+ software. [8] NMR relaxation experiments. 15 N R 1 , R 1ρ and { 1 H}-15 N NOE were recorded at 600 MHz using a spinlock RF power of 2kHz for the R 1ρ experiment. 15 N R 2 rates were derived from R 1ρ and R 1 rates as described. [9] Hahn-echo based R 2 relaxation experiments were conducted at 600 and 900 MHz using TROSY-detection. Measurements were conducted at 5°C, similar as described. [10] Relaxation data were analyzed using NMR Draw and dedicated scripts. Error analysis of NMR data. The error on spectral intensities was derived from the noise level versus signal intensity using dedicated NMRPipe scripts. [6] [7] 9] Errors on 15 N R 1 and R 1ρ rates were determined using Monte-Carlo simulations and dedicated NMRPipe scripts. [6] [7] 9] The error on derived 15 N R 2 rates,
N NOE values and intensity ratios was determined using Gaussian error propagation. Titration curves were evaluated in terms of K d using a quadratic equation that takes into account the change in the concentration of the added ligand, P t , due to complex formation [11] :
where Presumably these resonances belong to residues that are immobilized by intramolecular interactions in the full-length protein.
FtsY-A207:
For Figure S2 . 15 N NMR relaxation data on FtsY A207. a) 15 N R 1 rates characterize internal protein dynamics on a pico-to nanosecond time scale. b) 15 N R 2 rates of assigned resonances as derived from R 1ρ rates. c) 15 N R 2 β rates as measured at 600 MHz (black) or 900 MHz (red) on the slowly relaxing component of the NH doublet.
Internal dynamics of FtsY-A207

Micro-to millisecond dynamics:
To further characterize the internal dynamics of the A domain we measured 15 N R 2 β rates in a Hahn-echo based experiment (see above). [8] This observable is sensitive to exchange effects, R ex , due to conformational dynamics in the micro-to millisecond time range, and depends on the strength of the magnetic field in a quadratic manner. The central region of the A domain, Ile38 to Ala140, on the average shows low 15 Resonances for the residues 197-207 in the MTS are lacking in the spectra, likely due to helix formation on an intermediate time scale and concomitant intensity decrease below the detection threshold. [12] Consistent with lipid binding of the N terminus of the A domain, a truncated version of FtsY that lacks the N-terminal 14 residues does not bind to membrane lipids, and the exchange of Gly14 with alanine impairs lipid binding of FtsY. [13] The observed intensity decrease points to an equilibrium between two populations of FtsY-A207, one bound to lipids (not visible by solution NMR) and one unbound (visible by NMR), which are in slow exchange on the millisecond time scale. As nanodiscs are relatively large with a molecular weight around 150 kDa, [14] FtsY-A207 bound to lipid nanodiscs will adopt the relaxation properties of the latter, which leads to line broadening below the detection threshold. The N terminus of FtsY, which is conserved among enterobacteria, contributes to lipid binding by its positive charge [13] and has a propensity to form an α helix. [15] Our data support these findings, as NMR relaxation data indicate the presence of secondary structure in the N-terminal region already in its unbound form; furthermore, we observe a conformational exchange process in that region which can be attributed to transient α helix formation. and G were subjected to the calculation) by the PDB2PQB server, [16] applying PARSE force field (continuum electrostatics force field) at pH 7.5. The resulting charge distribution was visualized using the APBS plugin for PyMOL. [17] Residue 
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